Titin; a multidomain protein that behaves as the sum of its parts.
Titin is a giant, multidomain muscle protein forming a major component of the sarcomere in vertebrate striated muscle. As for many other multidomain proteins, the properties of titin are often studied by characterisation of the constituent domains in isolation. This raises the question of to what extent the properties of the isolated domains are representative of the domains in the wild-type protein. We address this question for the I-band region of titin, which is of particular biological interest due to its role in muscle elasticity, by determining the properties of five immunoglobulin domains from the I-band in three different contexts; firstly as isolated domains with the boundaries defined conservatively, secondly, with a two amino acid extension at both the N and C terminus and thirdly as part of multidomain constructs. We show that adjacent domains in the titin I-band have very different kinetic properties which, in general, undergo only a small change in the presence of neighbouring domains and conclude that, provided that care is taken in the choice of domain boundaries, the properties of the titin I-band are essentially "the sum of its parts". From this and other work we propose that variation in kinetic properties between adjacent domains may be a general property of the I-band thereby preventing misfolding events on muscle relaxation.